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The prognostic importance of coronary artery disease at the 
time of elective abdominal aortic aneurysmectomy was 
evaluated among 131 residents of Ohnsted County, Minne- 
sota who underwent elective aneurysmectomy from 1971 to 
1987 and were followed up to 1988 for death and cardiac 
events (cardiac death, myocardial infarction, coronary 
bypass surgery and angioplasty). Before aneurysmectomy, 
75 patients (Group 1) had no clinically recognized coronary 
disease, 47 patients (Group 2) had suspected or overt 
uncorrected coronary artery disease (history of prior myo- 
cardial infarction, angina or a positive stress test) and 9 
patients (Group 3) had undergone coronary artery bypass 
grafting or coronary angioplasty. 
The 30 day operative mortality rate was 3% (2 of 75) in 
Group 1 and 9% (4 of 47) in Group 2 (p = 0.15). According 
to Kaplan-Meier analysis, estimated survival 8 years after 
aneurysmectomy was 59% (expected rate 68%, p = 0.29) in 
Group 1 versus 34% (expected rate 61%, p = 0.01) in 
Group 2. The cumulative incidence rate of cardiac events at 
8 years was 15% and 61%, respectively, for patients 
without and with suspected/overt coronary artery disease 
(p < 0.01). Using multivariable proportional hazards anal- 
ysis, uncorrected coronary artery disease was associated 
with a nearly twofold increased risk of death (hazard ratio 
1.79, 95% confidence interval 1.06 to 3.00) and a fourfold 
increased risk of cardiac events (hazard ratio 3.71, 95% 
confidence interval 1.79 to 7.69). 
These population-based data support an aggressive life- 
long approach to the management of coronary artery 
disease in patients undergoing abdominal aortic aneurys- 
mectomy. 
(J Am Co11 Cardiol1989;14:1245-52) 
Management of the patient with multisystem cardiovascular 
disease is complex, but of increasing importance among an 
aging patient population. In patients with abdominal aortic 
aneurysm, survival can be compromised either by aneurys- 
ma1 rupture or by other locations of atherosclerosis, mainly 
coronary artery disease. Before the era of aneurysmectomy, 
natural history studies (1) indicated a poor survival with 
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possibly >50% of deaths attributed to aneurysmal rupture in 
patients with an aneurysm diagnosed during life. Nonethe- 
less, even in these early studies (2,3), the deleterious effect 
on survival of clinically detectable heart disease and, more 
specifically, coronary artery disease, was emphasized. Sub- 
sequent investigations (4,5) identified the frequent coexis- 
tence of coronary artery disease in patients undergoing 
repair of an abdominal aortic aneurysm and strongly sug- 
gested that the presence of coronary artery disease is an 
important determinant of late mortality and morbidity; how- 
ever, a more recent referral center series (6) suggested that 
survival was not impaired after aneurysmectomy among 
patients with coronary artery disease. With the increasing 
use of abdominal ultrasound and other diagnostic technolo- 
gies, clinical recognition of aneurysms is increasing. This 
increased recognition has been associated with a concomi- 
tant decrease in the median size of clinically recognized 
aneurysms and in the probability of rupture (7). Thus, the 
management of coronary artery disease is a critically impor- 
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tant but unresolved issue in patients with an abdominal 
aortic aneurysm. 
Two approaches have been advocated: 1) routine coro- 
nary angiography before aneurysmectomy with coronary 
artery bypass grafting performed prophylactically in patients 
with suitable anatomy; and 2) coronary angiography and 
subsequent revascularization in selected patients with se- 
vere ischemia. Opponents of routine angiography emphasize 
the relatively low mortality resulting from aneurysm repair 
and the increased mortality resulting from coronary surgery 
in patients with peripheral vascular disease. Furthermore, 
the economic impact of routine angiography in all patients 
undergoing aneurysmectomy is considerable, given that 
nearly 40,000 aneurysmectomies are performed in the 
United States each year (8). The alternative approach is to 
use coronary angiography before aneurysm repair only if 
“clinically indicated” on the basis of symptoms or stress 
testing. Previously published studies relevant to this deci- 
sion were subject to referral bias (9) and have reported 
contradictory results regarding prognosis among patients 
with coronary artery disease after abdominal aortic aneurys- 
mectomy (5,6,10). 
Therefore, the objective of this study was to examine the 
prognostic influence of coronary artery disease after abdom- 
inal aortic aneurysmectomy in a geographically defined 
population. The majority of the residents of the study 
population (Olmsted County, Minnesota) underwent surgery 
before the expanded utilization of stress testing, coronary 
angiography and coronary surgery among patients undergo- 
ing vascular surgical interventions. A unique aspect of this 
study is its population-based nature; only Olmsted County 
residents were included in the study group, thus avoiding 
referral biases and enhancing the completeness of follow-up 
for both mortality and nonfatal cardiovascular events. 
Methods 
Data base. Comprehensive population-based epidemio- 
logic studies can be performed in Olmsted County, Minne- 
sota because medical care is virtually self-contained within 
the community and is delivered by a small number of health 
care providers including the Mayo Clinic (for the majority of 
the population), the Olmsted Medical Group, the Olmsted 
Community Hospital and, for a few Olmsted County resi- 
dents, at the University of Minnesota and Veterans Admin- 
istration in Minneapolis. Thus, details of all the medical care 
(both inpatient and outpatient) provided to residents of the 
entire community regardless of the source of care are 
available for study. The potential of this data retrieval 
system for population-based studies has been described 
previously (11,12) and has supported numerous studies of 
cardiovascular disease. This research program in cardiovas- 
cular epidemiology (supported by Grant HL24326 from the 
National Institutes of Health) was reviewed and approved by 
the Mayo Institutional Review Board on July 8, 1988. Using 
this unique data base, we identified all Olmsted County 
residents who underwent abdominal aortic aneurysmectomy 
from January 1, 1971 through December 31, 1987. 
Elective aneurysmectomy cohort. Over this time interval, 
244 Olmsted County residents underwent repair of an ab- 
dominal aortic aneurysm. The study excluded the 77 resi- 
dents who underwent emergency surgery for suspected 
aneurysm rupture (63 of whom had definite evidence of 
rupture at surgery) and the 36 residents who underwent 
aneurysm repair incidental to revascularization associated 
with peripheral vascular disease. Therefore, the 131 Olmsted 
County residents who underwent elective surgery with an- 
eurysmectomy as the primary indication for surgery are the 
subjects of this analysis. 
Data collection. The data collected included demographic 
information: symptoms and signs consistent with coronary 
artery disease, lower limb atherosclerosis, cerebrovascular 
disease and information regarding date of diagnosis and 
subsequent management of atherosclerotic disease. Cardio- 
vascular functional status at the time of aneurysm repair and 
at last follow-up was also abstracted from the entire (inpa- 
tient and outpatient) community medical records of this 
population-based cohort. Our study definitions for stroke, 
angina, myocardial infarction, hypertension and diabetes 
were those that had been utilized in several previous studies 
of these conditions among Rochester residents (13-16). 
Follow-up. All 131 Olmsted County residents were fol- 
lowed up through their entire linked community medical 
records until January 1, 1988 or until death. The two patients 
who emigrated from the community before January 1, 1988 
were followed up for >4 years after aneurysmectomy. 
Details of every hospital or physician evaluation were re- 
viewed to obtain information through January 1, 1988 on 
survival, cardiac events and classification of cause of death. 
Therefore, this study achieved complete follow-up for dura- 
tion of residence in the community through January 1, 1988 
for all 131 Olmsted County residents. 
Statistical analysis. For the purpose of the study, cardiac 
events were defined by cardiac death, myocardial infarction, 
coronary artery bypass grafting or percutaneous translumi- 
nal coronary angioplasty. Overall survival and survival free 
of cardiac events were estimated by the Kaplan-Meier 
method. (17). Overall survival was assessed relative to the 
1980 Minnesota white population adjusted for age and gen- 
der. 
Stratified analyses performed after classifying the pa- 
tients according to the absence (Group 1) or presence (Group 
2) of overt or suspected coronary artery disease (defined by 
a history of angina, myocardial infarction or a positive stress 
test) at the time of aneurysmectomy. The nine patients who 
underwent coronary artery bypass grafting or coronary 
angioplasty before aneurysmectomy were considered as a 
separate group (Group 3). Because of the small size of Group 
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Table 1. Percent Distribution of clinical Characteristics at the 
Time of Aneurysmectomy Among Olmsted County Residents 
Who Underwent elective Surgery (1971-1987) by Cardiac Status 
Percent of Patients 
Age (>75 years) 
Males gender 
Hypertension 
Diabetes 
Current cigarette smoking 
Preoperative creatinine (> 1.5 
mgidt) 
Aneurysm size (2 6.0 cm) 
History of stroke 
History of cancer 
Group 1 Group 2 Group 3 Population 
(n = 75) (n = 47) (n = 9) (n = 131) 
25 
71 
4x 
44 
13 
55 
16 
34 11 27 
89* 100 79 
45 56 47 
9 22 8 
40 67 44 
13 0 12 
64 33 56 
II 11 8 
17 0 15 
*p < 0.05 between Group 1 and Group 2. Group 1 = absence of clinically 
recognized coronary artery disease at the time of aneurysmectomy; Group 2 
= overt or suspected coronary artery disease at the time of aneurysmectomy; 
Group 3 = patients who underwent coronary bypass surgery angioplasty prior 
to aneurysmectomy. 
3, the only statistical comparisons that were performed were 
for Groups 1 and 2. 
Cox proportional hazards analysis (18,19) was used to 
examine the relation between coronary artery disease at time 
of abdominal aortic aneurysm repair and subsequent prog- 
nosis (death and cardiac events) adjusted for the following 
variables: age, gender, diabetes mellitus, hypertension, his- 
tory of smoking, preoperative blood creatinine, size of the 
abdominal aortic aneurysm, history of stroke and history of 
cancer. 
Results 
Clinical characteristics at time of aneurysmectomy. The 
clinical characteristics at the time of aneurysmectomy for 
the 104 male and 27 female Olmsted County residents who 
underwent elective abdominal aortic aneurysm repair during 
the 17 year study period are displayed in Table 1. The size of 
the aneurysm at the time of surgery was categorized as small 
(<5 cm) in 26 patients, medium (5 to 7 cm) in 6.5 patients and 
large (>7 cm) in 40 patients; the median size was 6 cm for 
both Groups 1 and 2. The only statistically significant 
difference in the distribution of these clinical characteristics 
in Group 1 compared with Group 2 was a higher percentage 
of men in Group 2 (89%) than in Group 1 (71%) (p = 0.02), 
although the percentage of patients >75 years of age was 
slightly higher in the group with coronary artery disease 
(34% versus 25%). 
In Group 2, 77% had a history of angina, which was mild 
in the majority (18 with class I, 16 with class II and only 2 
with class III), 68% had a history of prior myocardial 
infarction and 4 of the 8 patients who underwent an exercise 
Table 2. Distributions of Postoperative Complications Within 30 
Days After Aneurysmectomy Among 131 Olmsted County 
Residents Who Underwent Elective Surgery (1971-1987) Followed 
UP to 1988 
30 Day Postoperative 
Complications 
Myocardial infarction 
Congestive heart failure 
Prolonged hypotension 
Arrhythmias 
Stroke 
Death 
Any complication 
Group 1 
(n = 75) 
no % 
1 (1) 
1 (1) 
I (1) 
0 (0) 
1 (1) 
2 (3) 
5 (7) 
Group 2 
fn = 47) 
no % 
4 (9) 
5 (II) 
4 (9) 
2 (4) 
1 ca 
4 (9) 
10 (21) 
p value* 
0.05 
0.02 
0.05 
0.07 
0.75 
0.15 
co.01 
“p Value for comparison between Group 1 and Group 2 for early 
postoperative complications based on comparison of proportions. no = 
number of patients with this complication; % = percent of patients with this 
complication. Definitions as in Table 1. 
stress test had a positive result. Only 15% of Group 2 
patients had a history of congestive heart failure and at the 
time of aneurysmectomy three were in class I, three in class 
II and one in class III. 
Perioperative morbidity and mortality. Data pertaining to 
30 day post operative morbidity and mortality for Groups 1 
and 2 (presence of overt or suspected coronary artery 
disease) are displayed in Table 2. There were no such events 
within 30 days of aneurysmectomy in the nine patients in 
Group 3 (patients who had undergone previous coronary 
bypass surgery or angioplasty). The complication rate in 
Group 2 was high. Contrasted with Group 1, Group 2 had a 
clinically and statistically higher percentage of myocardial 
infarction (p = 0.05), congestive heart failure (p = 0.02) and 
prolonged hypotension (p = 0.05). Deaths within the first 30 
days after surgery occurred in 9% of Group 2 patients and in 
3% of Group 1 patients. Given the restricted sample size, the 
difference in 30 day case fatality rate was not statistically 
significant (p = 0.15). Overall, 21% of Group 2 patients had 
at least one postoperative complication contrasted with 7% 
of Group 1 patients (p < 0.01). 
Long-term morbidity and mortality. At last follow-up, 64 
(49%) of the 131 patients were alive. The overall Kaplan- 
Meier probability of survival was 49% at 8 years, signifi- 
cantly poorer than the 66% expected survival rate in the 1980 
Minnesota white population with the same age and gender 
distributions (p = 0.02) (Fig. 1A). In Group 2, the survival at 
8 years after aneurysmectomy was 34%, which is signifi- 
cantly worse than that of patients in Group 1 who did not 
have any evidence of coronary artery disease at the time of 
surgery (59%) (p = 0.01) (Fig. 1B and C). Compared with the 
survival of an age- and gender-matched population, the 
survival for Group 2 was significantly worse than the ex- 
pected 61% 8 year survival rate (p = 0.01). The difference 
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Figure 1. Observed and expected probability of survival after 
abdominal aortic aneurysmectomy by coronary status among 131 
Olmsted County residents (1980 Minnesota whites) undergoing 
elective surgery from 1971 to 1987 and followed up to 1988. Figures 
in parentheses indicate the number of patients still under observa- 
tion at the indicated time. A, Total group; B, Group 1, no clinically 
recognized coronary artery disease; C, Group 2, overt or suspected 
uncorrected coronary artery disease. 
between expected and observed survival rate in Group 1 at 8 
years (expected 68%, observed 59%) was not statistically 
significant (p = 0.29). 
The distribution of primary cause of death for the 33 
deaths in Group 1 and the 33 deaths in Group 2 is indicated 
in Table 3. Among the 47 patients in Group 2, 18 (55%) of the 
33 deaths were due to cardiac causes, whereas among the 75 
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Table 3, Cause of Death Among 122 Olmsted County Residents 
Who Underwent Elective Aneurysmectomy (1971-1987) Followed 
Up to 1988 
Group I Group 2 
(n = 75) (n = 47) 
Myocardial infarction 4 9 
Heart failure 1 3 
Other cardiac causes 4 6 
Stroke 8 4 
Graft-related complication* 2 0 
Pulmonary embolus 1 1 
Malignancy 5 3 
Respiratory failure/pneumonia 4 4 
Hip fracture 2 1 
Sepsis I 0 
Perioperative hemorrhage I 0 
Chronic renal failure 0 1 
Hemorrhagic pancreatitis 0 1 
Total deaths 33 33 
*One patient died of suspected aortic graft suture line rupture (no autopsy, 
no surgery), 6 years after aneurysmectomy and another patient died of type I 
aortic dissection associated with a tear in the abdominal aortic graft anasto- 
mosis (autopsy documented) 4 months after aneurysmectomy. Definition as in 
Table 1. 
patients in Group 1, 9 (27%) of 33 deaths were cardiac in 
origin (p < 0.01). 
The incidence rates of cardiac death, myocardial infarc- 
tion and coronary bypass surgery or angioplasty were all 
two to three times greater after aneurysmectomy among 
patients with uncorrected coronary artery disease (Table 4). 
The probability of survival free of cardiac events is shown in 
Figure 2 for the overall group and for the two subgroups. 
Patients with uncorrected coronary disease (Group 2) had 
the worse outcome with a cardiac event rate of 61% at 8 
years versus 15% for patients without overt disease (Group 
1). The nine patients who underwent coronary revascular- 
ization before aneurysmectomy (Group 3) had no cardiac 
events during the follow-up period. 
Table 4. Distributions of Cardiac Events After Aneurysmectomy 
Among 122 Olmsted County Residents Who Underwent Elective 
Surgery (1971-1978) Followed Up to 1988 
Group 1 Group 2 
(n = 75) (n = 47) 
Cardiac Event No. % No. ‘% p value* 
Cardiac death 9 (12) 18 (38) co.01 
Myocardial infarction 9 (12) 13 (281 0.02 
Coronary bypass 3 (41 4 (91 0.26 
surgeryiangioplasty 
*p Value for comparison of risk of each subsequent cardiac event between 
Group 1 and Group 2 based on Cox proportional hazards model, adjusted for 
age and gender. Definitions as in Table 1. 
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Figure 2. Probability of survival free of cardiac events after abdom- 
inal aortic aneurysmectomy by coronary status among 131 Olmsted 
County residents undergoing elective surgery from 1971 to 1987 and 
followed up to 1988. Figures in parentheses indicate the number of 
patients still under observation at the indicated time. A, Total group; 
B, Group 1, no clinically recognized coronary artery disease (CAD). 
and Group 2, overt or suspected uncorrected coronary artery 
disease. 
Uncorrected coronary artery disease as an independent 
prognostic factor after aneurysmectomy. Although the age- 
and gender-adjusted analyses indicated that uncorrected 
coronary artery disease was associated with a higher risk of 
death and cardiac events after elective aneurysmectomy, we 
further assessed this relation by controlling for other poten- 
tial confounding variables using Cox proportional hazards 
analysis (Table 5). Uncorrected coronary artery disease was 
the only factor strongly associated with both death (p = 0.03) 
and subsequent cardiac events (p < 0.01). Contrasted with 
individuals without overt coronary artery disease (Group l), 
Olmsted County residents with uncorrected or suspected 
coronary disease (Group 2) had a nearly twofold increased 
risk of death and a fourfold increased risk of subsequent 
cardiac events. An increased risk of death was associated 
both with a history of stroke and with older age; these 
associations were the only other relation in either model that 
were statistically significant at the p = 0.05 level. 
Table 5. Results of the Multivariable Cox Proportional Hazards 
Analysis Among 122 Olmsted County Residents Without Prior 
Angioplasty or Coronary Bypass Surgery After Elective 
Aneurysmectomy (1971-1987) Followed Up to 1988 for Vital 
Status and Cardiac Events 
Death Cardiac Event 
Variable (contrast) RR (Cl) RR (CI) 
Uncorrected coronary artery disease* 1.79 (1.06-3.00) 3.71 (1.79-7.69) 
Age (I year difference) 1.04 (l.OC-1.07) 1.01 (0.9&1.06) 
Sex (I = male, 0 = female) 1.02 (0.51-2.0.0 0.90 (0.33-2.47) 
Diabetes mellitus* I. 17 (0.44-3.16) I .86 (0.66-5.25) 
Hypertension* I .52 (0.87-2.66) I .65 (0.79-3.46) 
History of smoking” 1.23 (0.69-2.20) 1.23 (0.562.67) 
Preoperative creatinine > 1.5 mg/dl* 0.79 (0.34-1.82) 1.55 (0.514.75) 
Aneurysm size (I cm difference) 1.00 (0.89-1.13) 1.04 (0.88-1.23) 
History of stroke* 2.23 (1.02-4.8.0 I .38 (0.454.28) 
History of cancer* 1.72 (0.82-3.60) 2.18 (0.83-5.75) 
*I = yes. 0 = no. CI = 95% confidence interval: RR = relative risk 
estimated by the Cox model proportional hazard ratio. 
Discussion 
Summary of study findings: comparisons and contrasts 
with referral-based studies. In this population-based study of 
prognosis after elective abdominal aortic aneurysmectomy, 
the presence of uncorrected overt or suspected coronary 
artery disease was associated with a significant increase in 
perioperative complications and, of factors examined, was 
the only one that was clinically and statistically significant 
with respect to both long-term survival and subsequent late 
events. Cardiovascular morbidity and mortality (both early 
and late) were substantial among patients undergoing aneu- 
rysmectomy and particularly so in the subgroup with uncor- 
rected heart disease. These findings contrast with the favor- 
able long-term prognosis reported in a Mayo Clinic referral 
series (6) and highlight the importance of referral bias in 
studies of prognosis of abdominal aortic aneurysmectomy 
(9). These data also conflict the other studies (not popula- 
tion-based) (20) that suggest that survival is not impaired 
after aneurysmectomy and that elective aneruysm surgery 
unquestionably prolongs survival in patients with an abdom- 
inal aortic aneurysm. Our findings are important particularly 
with respect to the appropriate management of patients with 
a small aneurysm in whom the risk of rupture in a prior 
Rochester study was low (21). A population-based study 
such as this avoids geographic referral bias, and its advan- 
tages have been discussed previously (9). Furthermore, the 
results have not been distorted by follow-up bias because the 
study cohort was followed up for the entire duration of 
community residence through January 1, 1988. 
The operative mortality for aneurysmectomy that we 
observed was similar to that reported in other recent studies 
(5,6,22,23). It was significantly lower than the operative 
mortality reported in the earlier years of abdominal aortic 
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aneurysm surgery (lo), reflecting changes in anesthesia and 
surgical techniques as well as perioperative monitoring prac- 
tice, which served to optimize cardiac performance and 
minimize early operative mortality (24,25). 
Implications for detection and management of coronary 
artery disease. The presence of an abdominal aortic aneu- 
rysm should be considered a marker for severe atheroscle- 
rosis and suggestive of extensive and severe coronary artery 
disease (4,26,27). Many patients with an aneurysm will, 
therefore, be candidates for coronary revascularization, but 
the specific indications are not clear for coronary bypass 
surgery or angioplasty in aneurysmectomy candidates (par- 
ticularly in those who are asymptomatic or mildly sympto- 
matic). Nonetheless, the decision for prophylactic coronary 
surgery in this subgroup of patients must also take into 
account the increased risk of coronary artery bypass grafting 
in these patients (27). The cumulative mortality of coronary 
artery bypass grafting followed by aneurysmectomy should 
be contrasted with the potential benefit of these procedures 
on late mortality and morbidity. Both age and the presence 
of comorbid conditions, including noncardiac vascular dis- 
ease, were found to be among the most powerful predictors 
of an adverse early or late outcome after coronary bypass 
surgery in the Coronary Artery Surgery Study registry (28). 
The European Cardiac Surgery Study also documented that 
peripheral vascular disease was an independent predictor of 
an adverse outcome (29,30), and other large studies in 
elderly patients have come to support these conclusions (31). 
On the other hand, numerous Coronary Artery Surgery 
Study registry studies and other series (28,29,32-37) imply 
strongly that the advantages of coronary revascularization 
over medical therapy are greater among patients considered 
at “higher risk.” The categorization of the latter is based on 
age, severity of symptoms, extent of coronary disease and 
left ventricular function and the results of stress testing. In 
the European Cardiac Surgery Study (29,30), among patients 
with peripheral vascular disease, coronary surgery signifi- 
cantly prolonged survival in comparison with patients 
treated medically. 
The approach to treatment of coronary artery disease 
among candidates for abdominal aortic aneurysmectomy 
remains controversial. The studies of Hertzer et al. (38) 
documented a significantly improved late survival in patients 
undergoing coronary artery bypass surgery before aneurys- 
mectomy in comparison with that of patients undergoing 
aneurysm repair alone. However, this series did not control 
for selection bias among the patient groups. Only nine 
patients in our study had a prior revascularization proce- 
dure. Although their consequent course was free of cardiac 
events, the number of patients is very small and selection 
criteria were uncontrolled. Consequently, no conclusion can 
be drawn from this subset. 
In our study, the perioperative incidence of cardiac 
events observed among patients with suspected or overt 
coronary artery disease and the poor long-term result imply 
than an aggressive approach, including a search for ischemia 
and revascularization in many, is rational. This latter obser- 
vation is due, in part, to the relatively mild symptoms of 
coronary artery disease at the time of aneurysmectomy in 
our population-based cohort (only 4% had class III angina 
and 2% class III congestive heart failure). Thus, the prevail- 
ing clinical impression was that aneurysmectomy without a 
prior assessment for coronary revascularization was appro- 
priate for these patients. The high rate of cardiac events in 
our patient population with clinically suspected or overt 
coronary artery disease is, therefore, particularly impres- 
sive, given their mild, stable cardiac symptoms before aneu- 
rysmectomy. This finding would imply that a careful assess- 
ment of the severity of ischemia as opposed to symptoms 
alone should be part of the preoperative evaluation, even in 
patients with apparently “clinically” stable symptoms be- 
fore aneurysmectomy. 
The optimal strategy is more dificult to define for pa- 
tients who do not present with clinically evident coronary 
artery disease. In the Cleveland Clinic series (4) the authors 
point out that 78% of patients with clinically suspected 
coronary disease had severe multivessel disease in contrast 
to 37% of those without a clinical history of coronary 
disease. Although the late results in our Group 1 patients 
(without overt coronary disease) were relatively good, it 
should be pointed out that 28% experienced a major cardiac 
event during follow-up and presumably some of these 
“asymptomatic” patients had pre-existing severe coronary 
disease that may have been detected preoperatively. 
There is considerable evidence supporting the diagnostic 
ejicacy of stress testing for detecting “high risk” coronary 
artery disease and for identifying potential candidates for 
revascularization (39,40). Charuzi et al. (40) documented 
79% sensitivity and specificity rates for patients with multi- 
vessel disease undergoing stress testing. Additionally, there 
are conclusive data (41,42) that emphasize that the addition 
of radionuclide imaging (thallium or radionuclide angiogra- 
phy) increases the sensitivity and specificity of conventional 
stress testing. The utility of these techniques in patients with 
peripheral vascular or cerebrovascular disease is well docu- 
mented (43-45). There is evidence (46,47) that significant 
coronary artery disease is present in 15% to 35% of patients 
with peripheral vascular disease without cardiac symptoms. 
It is likely that, in our study, systematic noninvasive testing 
of patients without overt coronary disease (in particular 
radionuclide imaging) would have uncovered a significant 
number of patients with ischemia and, therefore, would have 
shifted those patients into the group with overt coronary 
disease. In that event, the cardiac mortality and event rate in 
patients without “clinically” detectable coronary artery 
disease would likely have been correspondingly lower. Al- 
though this study cannot directly address the prognosis in 
patients with asymptomatic coronary artery disease identi- 
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fied through stress testing before aneurysmectomy, data 
from Weiner et al. (48) strongly suggest that these patients 
have a markedly increased risk of subsequent cardiac events 
and death. 
Conclusions. Our population-based data clearly identify 
abdominal aortic aneurysm as a marker for clinically signif- 
icant coronary atherosclerosis. In patients with suspected 
coronary artery disease, late cardiac morbidity and mortality 
after aneurysmectomy are high and an aggressive approach 
toward the treatment of coronary disease would appear 
justifiable. The increased perioperative cardiac morbidity 
and mortality after aneurysm repair in patients with coro- 
nary artery disease also suggest that coronary revasculariza- 
tion, if contemplated, should be performed before aneurys- 
mectomy. 
In contrast, the survival after aneurysm repair in patients 
without any evidence of coronary artery disease was rela- 
tively good. Although survival for this subgroup was slightly 
lower than that for age- and gender-matched control sub- 
jects, the difference was not clinically or statistically signif- 
icant. It is likely that radionuclide stress testing, in addition 
to the clinical history, will identify most patients with serious 
coronary artery disease (including those who are asympto- 
matic) who might benefit from revascularization (44). Our 
data reinforce current trends of noninvasive exercise testing 
in patients undergoing vascular surgery. Whereas this seems 
reasonable and logical in the light of our population-based 
data and referral center case series, it should be emphasized 
that there are no available randomized trial data to support 
this approach. 
The need for careful follow-up bears emphasis: coronary 
artery disease is dynamic and progressive. Cardiac events 
occurred throughout the follow-up period. Consequently, 
the decision to perform aneurysmectomy without prior cor- 
onary revascularization mandates life-long careful follow- 
up. Attention to the development of overt coronary disease 
and appropriate testing at regular intervals in asymptomatic 
patients is indicated. 
We thank Kay Hurless for computer programming and Sondra Buehler for 
preparation of the manuscript. 
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